Actin dynamics contribute to many cellular processes, while the detail mechanism of actin polymerization is unknown. Thus, a single molecule imaging of actin polymerization should be performed. As critical concentration of actin is >100 nM, we applied a linear zero-mode waveguide (ZMW), which has a slit structure with 50 nm in width. Short Cy3-labelld F-actin was immobilized in a linear ZMW. BODIPY-FLlabelled actin elongated from the end of immobilized actin at the rate similar to that on a cover glass. Actin polymerization was observed at elongation phase from G-actin or at steady state of polymerization. Monomer actin predominantly attached to the end of actin filament at elongation phase, while both monomer and oligomer actin attached at steady state. Some types of diatom cells actively glide on solid surfaces in culture medium. In this work, we studied the effects of temperature of the medium on the gliding of Navicula pavillardii cells. In order to realize detailed analysis, single cell observation using a microchamber was demonstrated.
Actin dynamics contribute to many cellular processes, while the detail mechanism of actin polymerization is unknown. Thus, a single molecule imaging of actin polymerization should be performed. As critical concentration of actin is >100 nM, we applied a linear zero-mode waveguide (ZMW), which has a slit structure with 50 nm in width. Short Cy3-labelld F-actin was immobilized in a linear ZMW. BODIPY-FLlabelled actin elongated from the end of immobilized actin at the rate similar to that on a cover glass. Actin polymerization was observed at elongation phase from G-actin or at steady state of polymerization. Monomer actin predominantly attached to the end of actin filament at elongation phase, while both monomer and oligomer actin attached at steady state. Some types of diatom cells actively glide on solid surfaces in culture medium. In this work, we studied the effects of temperature of the medium on the gliding of Navicula pavillardii cells. In order to realize detailed analysis, single cell observation using a microchamber was demonstrated.
1P308 培地温度の珪藻運動に与える影響の一細胞観察による評価
After confining a few diatom cells in the microchamber, the sample was incubated for one or two nights at 17 degrees under 4000 lux irradiation in order to stabilize the cell condition. Then, single cell movements was continuously observed at 17, 25, and 30 degrees using an optical microscope system. As a result, cells were activated at 25 degrees, and damaged at 30 degrees. This is the first report of temperature dependence of the diatom motility studied by single cell analysis. The RND-type xenobiotic efflux transporter AcrD forms a tripartite complex with the membrane fusion protein AcrA and the outer membrane channel TolC. The expression of acrD is induced by external stimuli such as indole, as was visualized by constructing the acrD-gfp gene with the native promoter. When induced, most fluorescent foci of AcrD-GFP hardly showed lateral movements, whereas they were moving incessantly in the absence of TolC in vivo with TIRFM. In the latter background, AcrD-GFP was expressed without external stimuli, which was complemented by expressing TolC from a plasmid-borne gene. This acrD-gfp induction was found to involve the two-component regulatory systems, BaeSR and CpxSA, which are responsible for a variety of environmental responses. In a biological system, various transcriptional regulator proteins are evolved to detect environmental factors and retain the homeostasis of living cells at the transcriptional level. The high, specific sensitivity of these proteins is attractive in light of a novel bio-based sensor. However, facile conversion of the biological readout from the protein to a readily detectable signal is a major issue to be solved before application.
1P309 異物排出トランスポーター AcrD の発現は外膜チャネル TolC

遺伝子の欠失により促進される
Expression of the xenobiotic efflux transporter AcrD is induced by the deletion of outer membrane channel gene tolC
In this study, we show a facile conversion of readout from a transcriptional regulator to electronic signal by using a couple of electron transfer proteins which serve as a junction of electron transfer pathway switched on/off by the transcriptional regulator. We'll also discuss possible application of the present system to a biosensor.
1P312 再構成無細胞系を用いた抗菌ペプチドの直接発現
Direct expression of antimicrobial peptides in an intact form by using a reconstitued cell-free system Satoshi Tomisawa, Masakatsu Kamiya, Takashi Kikukawa, Makoto Demura, Tomoyasu Aizawa (Grad. Sch. Life Sci., Univ. Hokkaido)
Recombinant production of antimicrobial peptides is difficult due to their susceptibility to host proteases and toxicity to the host cells. The use of cell-free expression system is thought to be useful in producing antimicrobial peptides. In a cell-free system, antimicrobial peptides were usually expressed as a fusion protein to improve the productivity. However, in fusion protein systems, enzymatic cleavage is inevitable to remove the fusion protein tag. Therefore, in this study, we investigated to express peptides in an intact form by using a reconstitued cell-free system derived from Escherichia coli. Some antimicrobial peptides showed a single band on SDS-PAGE but the others demonstrated plural bands that indicated degradation even in the cell-free system.
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